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In the title compound, C37H34N2O4S, the piperidine ring 
adopts a half-chair conformation. The thiazole ring adopts a 
slightly twisted envelope conformation and the pyrrole ring 
adopts an envelope conformation; in each case, the C atom 
linking the rings is the flap atom. An intramolecular C— 
H- ■ O interaction is noted. The crystal structure is stabilized 
by C— H- ■ O and C— H- ■ -it interactions. 

Related literature 

For background to the importance of spiro compounds, see: 
Kobayashi et at (1991); James et al. (1991); Caramella & 
Grunanger (1984). For hydrogen-bond motifs, see: Bernstein 
et al, 1995, 



Monoclinic, P2\/c 
a = 14.6229 (6) A 
b = 15.8759 (6) A 
c = 15.0284 (5) A 
B = 115.907 (2)° 
V = 3138.3 (2) A 3 

Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.967, T max = 0.974 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 
wR(F 2 ) = 0.154 
S = 1.01 

10327 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
/x = 0.15 mm -1 
T = 293 K 

0.23 x 0.21 x 0.18 mm 



44023 measured reflections 
10327 independent reflections 
6691 reflections with / > 2a(l) 
Ri„, = 0.031 



400 parameters 

H-atom parameters constrained 
A/£W = 0.43 e A~ 3 
AAmn = -0.33 e A~ 3 



Cgl and Cgl are the 


centroids 


of the 


C17-C22 and 


C71-C76 rings, 


respectively. 










D-H ■ A 


D-H 


n-A 


D-A 


D-H - A 


C76-H76- ■ 02' 


0.93 


2.38 


3.263 (2) 


159 


C34-H34- ■ Ol" 


0.93 


2.53 


3.453 (2) 


171 


CIO-HIOB- ■ 02 


0.97 


2.53 


3.173 (2) 


124 


C2-H2A- ■ Cgl" 1 


0.97 


2.73 


3.658 (2) 


160 


C38-H38/J- ■ -Cg2" 


0.96 


2.93 


3.730 (2) 


141 


Symmetry codes: (i) — x, — y 


+ 1, 00 


-x + l,y 


~\,—z + |; (iii) x 


, -y - 1, z - 1; (iv) 



■ l,z. 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 
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the management of Madura College for their encouragement 
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Experimental 

Crystal data 
C 3 7H 3 4N 2 0 4 S 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5009). 
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5"-(4-Methoxybenzylidene)-7'-(4-methoxyphenyl)-l"-methyl-5',6',7',7a'- 
tetrahydrodispiro[acenaphthene-l,5'-pyrrolo[l,2-c][l,3]thiazole-6',3"-piperidine]-2,4"-dione 

J. Suresh, R. Vishnupriya, R. R. Kumar, S. Sivakumar and P. L. N. Lakshman 
Comment 

Spiro-compounds represent an important class of naturally occurring substances, which in many cases exhibit important 
biological properties (Kobayashi et al, 1991; James et al, 1991). 1,3-Dipolar cycloaddition reactions are widely used for 
the construction of spiro-compounds (Caramella & Grunanger, 1984). 

In the title compound (Fig. 1), the six-membered piperidine ring adopts a half-chair conformation with atoms Nl and 
C5 deviating by -0.532 (2) and -0.588 (2) A, respectively, from the least-squares plane defined by atoms C2/C3/C4/C6. 
In the pyrrole thiazole fused ring system, the pyrrole ring has an envelope conformation, and the thiazole ring is in a twis- 
ted envelope conformation with C8 atoms being the flap atom in both of these envelopes. The twisted envelope conforma- 
tion of the thiazole ring may be due to the intramolecular CIO — H10B-O2 interaction (Table 1). Similarly the orientation 
of the 4-methoxyphenyl substituent with respect to the attached piperidine ring may be influenced by the intermolecular 
C34 — H34-01 interaction (Table 1). The dihedral angle between the methoxyphenyl rings are 86.4 (1)°, and these rings 
form dihedral angles of 59.1 (1) and 39.8 (1)° with the acenaphthene group. 

The C72 — H72 - 02 hydrogen bond connect two centrosymmetrically related molecules and generate the graph set motif 
R2 (16) (Bernstein et al, 1995), Fig. 2. These dimers are connected into a zigzag chain by C34 — H34-01 hydrogen bonds 
(Fig. 2). In addition, there are two weak C — H—71 interactions, Table 1. 

Experimental 

l-Methyl-3,5-bis[(^?)-4-methoxyphenylmethylidene]tetrahydro-4(l/f)-pyridinone (1 mmol), acenaphthenequinone (0.182 
g, 1 mmol) and l,3-thiazolane-4-carboxylic acid (0.133 g, 1 mmol) were dissolved in methanol (10 ml) and refluxed for 30 
min. After completion of the reaction, as evident from TLC, the mixture was poured into water (50 ml). The precipitated 
solid was filtered and washed with water (100 ml) to obtain the pure product as a solid. The product was recrystallized from 
ethyl acetate to obtain suitable crystals for the X-ray analysis. Melting point: 479 K; Yield: 89%. 

Refinement 

H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C — H = 0.93-0.98 A. U lso = 
1.2C/ e q(C) for CH2 and CH groups, and U lso = 1.5(7 e q(C) for CH3 groups. 
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Figures 













Fig. 1. The molecular structure of (I), showing 30% probability displacement ellipsoids and 
the atom-numbering scheme. Hydrogen atoms have been omitted for clarity. 



Fig. 2. A partial packing diagram for (I). The C — H- 0,ji interactions are shown as dashed 
lines. 



5"-(4-Methoxybenzylidene)-7'-(4-methoxyphenyl)-1 "-methy\-5',6',7',7a'- tetrahydrodispiro[acenaphthene-1,5' 
pyrrolo[1,2-c][1,3]thiazole- 6',3"-piperidine]-2,4"-dione 



Crystal data 
C37H34N2O4S 
M,-= 602.72 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 14.6229 (6) A 
b= 15.8759 (6) A 
c = 15.0284 (5) A 
(3= 115.907 (2)° 
V= 3138.3 (2) A 3 
Z=4 



F(000) = 1272 

D x = 1.276 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2000 reflections 

6 = 2-31° 

H = 0.15 mm 1 
7=293 K 
Block, colourless 
0.23x0.21 x 0.18 mm 



Data collection 

Bruker Kappa APEXII 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 1 
co and tp scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.967, 7 max = 0.974 
44023 measured reflections 



10327 independent reflections 

6691 reflections with / > 2o(I) 
R int = 0.031 

6max = 3 1 .4°, 9 m ; n = 1 .6° 

h = -21^21 
k = -23-^23 
/ = -21^14 



Refinement 
Refinement on F 
Least-squares matrix: full 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 



sites 
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R[F 2 >2v(F 1 )] = 0.051 
wR(F 2 ) = 0.154 
S= 1.01 

10327 reflections 
400 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0699P) 2 + 0.9424P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.43eA- 3 
Apmin = -0.33 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.0015 (5) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F , convention- 
al P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating P- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.05702 (12) 


0.26172 (11) 


-0.14785 (12) 


0.0458 (4) 


H1A 


0.0460 


0.2022 


-0.1463 


0.069* 


H1B 


0.0656 


0.2753 


-0.2060 


0.069* 


H1C 


-0.0005 


0.2917 


-0.1490 


0.069* 


C2 


0.23369 (10) 


0.23225 (9) 


-0.04797 (11) 


0.0349 (3) 


H2A 


0.2414 


0.2326 


-0.1089 


0.042* 


H2B 


0.2190 


0.1749 


-0.0361 


0.042* 


C3 


0.33233 (10) 


0.25945 (9) 


0.03580 (10) 


0.0320 (3) 


C4 


0.34405 (10) 


0.34748 (9) 


0.07216 (10) 


0.0302 (3) 


C5 


0.24559 (10) 


0.39442 (8) 


0.05210 (10) 


0.0293 (3) 


C6 


0.17140(10) 


0.37496 (9) 


-0.05547 (10) 


0.0330 (3) 


H6A 


0.1100 


0.4082 


-0.0752 


0.040* 


H6B 


0.2023 


0.3882 


-0.0993 


0.040* 


C7 


0.26211 (10) 


0.49022 (9) 


0.07440 (10) 


0.0320 (3) 


H7 


0.3297 


0.4974 


0.1296 


0.038* 


C8 


0.18394(11) 


0.50890 (9) 


0.11325 (11) 


0.0338 (3) 


H8 


0.1151 


0.5082 


0.0590 


0.041* 


C9 


0.19802 (13) 


0.58458 (10) 


0.17907 (13) 


0.0452 (4) 


H9A 


0.1686 


0.6346 


0.1400 


0.054* 


H9B 


0.2695 


0.5947 


0.2211 


0.054* 


C10 


0.13378 (13) 


0.44349 (11) 


0.22827 (13) 


0.0448 (4) 


H10A 


0.1615 


0.4117 


0.2895 


0.054* 
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Atomic displacement parameters (A 2 ) 
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Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C17-C22 and C71-C76 rings, respectively. 

D—R-A D — H H-A D-A D—R-A 

C76— H76-02 i 0.93 2.38 3.263 (2) 159 

C34— H34-Ol" 0.93 2.53 3.453 (2) 171 

CIO— H10B-O2 0.97 2.53 3.173 (2) 124 

C2— H2A-Cgl Ui 0.97 2.73 3.658 (2) 160 

C38— H38B-Cg2 iv 0.96 2.93 3.730 (2) 141 
Symmetry codes: (i) -x, -y+l, -r, (ii) -x+\,y-\ll, -z+1/2; (iii) x, -y-l/2, z-3/2; (iv) x,y-l, z. 
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